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mmm 

[ff3?*Rl] W-flU7 ( Mortierella ) M, Zl—^ 4 yfrtf^ X (Co 
nidiobolus ) Jg> ~7 I* ( Pythium ) Jg. 7^f h7h5 ( Phytophthora ) M 

„ ^^-i/Uzi. — A ( Penici Ilium ) ^7 K^^'Ja-A ( Cladospor ium ) Jj 
„ ( Mucor ) 7ifUrL — 2* ( Fusarium ) 7^^;i/^W ( Aspe 

rgillus ) ( Rhodotorula ) m>h^E^>9 ( Entomophth 

ora ) ocdpy A ( Echinosporangium ) M^fcli^^D l/^*^T 

( Saprolegnia ) MlCjg b 7 ^ 3f F>^£jgfl 5: W^S^^lC^M^S L 

[ff*S3] ( Mortierella ) MMJCjR-T SIR^i&JC^ 

$*xmmmifefrb. 3ai2 o~4 oTCT^bfe^tc, 2 on* »j<£v*$fiigT?*gF 
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4f 10-24358 



[ff#^5] ^Jl-rJ :c ( Mortierella ) 3— 5V ^jK^^ (Co 
nidiobolus ) M> ~7 4 ?-?J* ( Pythium ) M> 7>f h7b7 ( Phytophthora ) M 
, ^^J/'Ja-A ( Penici Ilium ) ^ ^ K^. U a. — A ( Cladospor ium ) J§ 

, ( Mucor ) JR> 7 if U — A ( Fusarium ) JR, r^^;^^;!/^ ( Aspe 

rgillus ) D-Kh;i/7 ( Rhodotorula ) X>h=E7h7 ( Entomophth 
ora ) ZKiR^ypiJ I* ( Echinosporangium ) t^ni/^-y (Sa 

prolegnia ) MlcMLT^* K>M£jg|g fc^i" S^MjtC^JsyM*:^ lt# 

Bft% * » z. n £ u r-g-tfM & its tc*g#-r & 

[ff^8] ^;i/5=->r :n ly^ ( Mortierella ) 3EMJCM^"Stt^K:SES 

3E^«c*e*>-5, stasia*© - r - u j vym^mmm.&mk-xm* 
im&mi o] ±sb^jm*£> mitTkm. mm. mmm^^^. $m 
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S^^L 1 0 — 2 4 3 5 



8 x&B una V** - 7-U ^ l/>K^fl&H©5SJi^iS. 

3] =E;i/f-f il/7 ( Mortierella ) JR, ZJ—fj Jr^^T. ( 
Conidiobolus ) JR, V 4 *f- V A ( Pythium ) JR. 7-fh7h5 ( Phytophthora ) 
M> ^ — i/'Ja-A ( Penici Ilium ) ^^K^sKUa. — A ( Cladospor ium ) 

M. ( Mucor ) JR. 7*fV=L-2± ( Fusarium ) M, 7X^^^ (As 

pergillus ) JS. U- Kh^7 ( Rhodotorula ) JR. 31 > h 1 7 h 5 ( Entomoph 
thora ) I^y^^9>5?9i» ( Echinosporangium ) M> VzfU \s V —T ( 
Saprolegnia ) JRJCjRU 7 9 3f K>^41i fc^f 5tt£«HC&#M!L3i £ % b 

;i/r>f3:l/7 ( Mortierella ) JR^^t 1 W :£ 1/9 ( Mortierella ) 3Ej|{Cj|tS 

^/f - yM^ttfeS, if 3*^1 4 SB3S0D co 3 3pft¥D{fcBf3H?Stt ©<ST 

. =E;i/f-flU7 • 7MftSAM2 15 3 (FE RM P - 1 5 7 6 7) T?& 

1 7 ] ff$£ 13M16 13* CO co 3 3Fffi*ll{fc»i(i?Sffi©<ET * 

5 0SS%J£Un?&-5y^3f K>iMIsS. 
[if 1 8 ] 1 3 #M 1 6 IB«C7) co 3 ^figftf bSSRiStt©<6T * 
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[0 0 0 1] 

K £ Sgit-f « » ir %> „ 
[0 0 0 2] 

[tfc&©i£fl5] 

y^3f F>Kt*F3-9-^^r-9-3i>Bfti:rai5<«Sitf 1 K:-g-*nTfey, 

^K$£iL-D £.<D$lk£f ( Advances in Polyunsaturated Fatty Acid Research j 
, Elsevier Science Publishers, 1993, pp. 261-264 ) ^ fl&JfEGD^fi-^IK©^ 
WJCfctt^MStttCgrrSS© (Pr°c. Natl. Acad. Sci. USA, 90, 1073-1077 
(1993), Lancet, 344, 1319-1322 (1994) ) #fcS*U #3LfcaMS»SL©flSlli&fifc 

[0 0 0 3] 

tl6 Omg/kg/Bfc.fctf 4 Omg/kg/HlC, J$J»J>E©«-&©T 5* F>lfc;J3J:tf K3 
-9-/\dp-^x>^©S^iS: J ?-tl J € ? tl4 Omg/kg/H £J;tf 2 0 mg/kg/ H IC"3"£ <fc 
{Ci:0tt&itFAO/WHOJ:'Jffi$tlT^5„ 

*z-?z.tib<Dmmm**&KLft&%3i£vx* &&&&&&&& &&&m^ 

^^btlT^ 1 ;, ftlTLli^^-r-W xl/7 ( Mortierella ) MlC«^S$t£#> £ 
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7- 3 4 7 5 2) . 
[0 0 04] 

[0 0 0 5] 

<D#M#*n£>*lTVN£ 0 W<flb7 • T;i/tf-f ( Mortierella alpi 

na) &2 avamiz&mfs.mwmm-vmmL. ^ji^-^%±iz^mvr^m 

-SZl^C^^&LTV^ (Appl. Microbial. Biotechnol, 31, 11-6 (1989)) . b 
[0 0 0 6] 

t£oT75* K>^©^*iciiM^te<, <S^ffi5ftifS©flll»Bft^«^-rsci 
[0 0 0 7] 

nL&ummizmi&L&z) t?z>tc.sb. Ae^mmmm^Abyfmmmmm 
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#32 10-243 58 

[0 0 0 8] 

£©ttK£:5flJfflbfc#S£2:LT, • T-H/^ ( Mortierella al 

pina ) 5:2 Orol^TOit'l 6 H^ib, 7 1. 2 T?7^3f K>fi* 
©#J-£-£iS#><£ X tlZ&ZjjLT ( ("Industrial Applications of Single Ce 
11 Oils j , American Oil Chemists' Society Champaign, 1992, pp. 52-60) „ 

< a> 3 7ftffn{b&3R (Biochem. Biophys. Res. Commun. , 150, 335-341 (1988) 
[0 0 0 9] 

^Tlz^-fXl/^ ( Mortierella ) Mfc^M* 1 2"CT? 7$HIBJ##bfc 
«3*|&fnfb»JR#»tt*b3*U ^UIJKKtC*f"r-BEPA©af-&li2-2 
0%lCMb (J. Am. Oil Chem. Soc. , 65, 1455-1459 (1988), f*l(:ffot77 

[0 0 10] 

^T?tt*B^©l§WfCtt^iS-^T^S^i:^^^ilJ&ofe ( -r Advances in Poly 

unsaturated Fatty Acid Research j , Elsevier Science Publishers, 1993, p 
P. 261-264 ) . LfctfoT, x>f zii?-^> # < & V\ 

[0011] 

6 m$E4#¥ 11-3073431 



1 0 — 24 3 5 

%&iz'V-$>+ mtr-fe-y-^> % •feif^y-;!/, xhriz-s-^ j -ivm^tnv? ^ > 

L&2U*>tlT^Z> (#B§¥1 - 2 4 3 9 9 2, #H§¥3 - 7 2 8 9 2, #^3 
-4 9 6 8 8, #^ 5 -9 1 8 8 7 #4Mfi) 0 
[0 0 12] 

#MU S?jfc=E- 7 -y »#8, 11, 14, l 7-x>fnifrh 

, ii, 14, i 7-x>f2tfh7x>i0fj^'fiDitii9ri:!!)>i^ 

[0 0 13] 

[» W L «fc 3 £ -T -6 SB® ] 

8, 11, 14, 1 7-x>f zz-tf-T- h ^x>^S:^:<-g-£&VV v^i^A/T- 
«l€:ffl^T#JI«3&XS*e^:*Jc3SJi-rs^S:fil«LJ: 5 fc3-*>*0>T?&5. 
[0014] 

[f&S£8?&-f£fc#>©3^] 
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10 — 24358 

[0 0 15] 

iTtkfr-Z&mmi*. =E^-fil/5 ( Mortierella ) JR, 3— "T 1 ^-*^^^ ( 
Coni diobolus ) M> 7 >f ^ V A ( Pythium ) JH* 7>f b7b5 ( Phytophthora ) 
JR. ^rj/iJa-A ( Penici Ilium ) ^^K^^'Ja-A ( Cladospor ium ) 

A3 — ;i/ ( Mucor ) M> — ( Fusarium ) jg. rx^jl/^l/^ (As 

pergillus ) JR. D — K h;i/^ ( Rhodotorula ) JR. x>h ; E7h7 (Entomoph 
thora ) JR. X^r y ^tK9>^^A ( Echinosporangium ) M£ £ tel^n UP— 
7 ( Saprolegnia ) MfCjR b T ^ 3r F>gfc£&1B S«£#fcK:SEJ**a3iS:Ji 

[0016] 

$^{C*5g^«, €;i/f^il/7 ( Mortierella ) aEMJCMf S«^4*tC2fig^ 

*T?*S£!S*&l$«fc »;Xtt2 0~4 0TCt?^#Lfc«K:, 2 0 TC J: y<£V*i&gn?*8 
*6L. f©M*^77^ F>g&&^*5J^«&«18r**3i: 

[0017] 

^fc^fEfct. W>fll/7 ( Mortierella ) M. 3— -^Y tfaK^:* ( Coni 
diobolus ) JR. ^A^tJU ( Pythium ) JR, 7 ^ F 7 F 9 ( Phytophthora ) M. 
J/'Ja-A ( Penici 11 ium ) JR. ^ 9 F^sK U a. — A ( Cladospor ium ) M. 
( Mucor ) M. 7ifUa. — A ( Fusarium ) JR. 7^^<JV^J\/^ ( Asperg 
i 1 1 us ) JR. D-Fh;i/7 ( Rhodotorula ) JR. X > h :7 F ^ ( Entomophthor 
a_) JR. 3L*r J Z/ W J* ( Echinosporangium ) j|^fe^7*Db^-7 ( 

Saprolegnia ) I(Clb77^ F>Ifc£gtB&^?-*«£®K:^*&3I&ilSbT 
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1 0 — 2 4 3 5 



[0 0 18] 

$e>JC*^^ti, ( Mortierella ) MMJ-M'TSIK^fttCSE^ 

UXtt2 0 — 4 0TCT?«#LfcftK:, 2 Otj: iJl^fiSt^tb 

o 

[0 0 19] 

5f;i/r>fXl'7 ( Mortierella ) 3 — ^"^^ X ( Conidiobolus ) JR* 
7>f^^A ( Pythium ) JR, 7>f h7h5 ( Phytophthora ) JR» ^-J/'Ja-A 

( Penicillium ) JR* ^DKAJK'Ja-i» ( Cladospor ium ) JR, An — /I/ (Muco 
r_) 1, ( Fusarium ) JR. T *^;i/3f ( Aspergillus ) M> U 

-Kh;i/7 ( Rhodotorula ) JR. X > h 7 h ^ ( Entomophthora ) JR, Xdp^ 
( Echinosporangium ) Ifei^tT'n 1/^-7 ( Saprolegnia ) 
£ V< it^Jl^J ( Mortierella ) JR» 3 — 

^-f^-jK^^. ( Conidiobolus ) JR. 7>f^^A ( Pythium ) JR, X>h : E7h7 

( Entomophthora ) JR % xdf ^ >t sK 9 > 2? 9 A ( Echinosporangium ) M&tfi^:/ 
D b if —7 ( Saprolegnia ) JRK:JR-r<6afc£4&«:a£lf & Z. £ 

[0 0 2 0] 

J: y^ftftlCte^-f-^tfA ( Pythium ) JRKJRf £ lsXWZ.lt? J * 

• 4y*/Vit7sb> ( Pythium insidiosm ) ATCC28251 &. *fcx3f 
;7*7>i/7A ( Echinosporangium ) JRlCjRi" 

j}f ^7 > W 2x - h ^ A — if U ( Echinosporangium transversal is ) ATC 
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C16960 (NRRL3 116) fci^ATCC 18036 (NRRL552 
5) ( Saprolegnia ) JRtCjR LT0!I;U;£i?-:7°n 

1/^-7 • 7 a: 9?;* ( Saprolegnia ferax ) CBS534. 6 7, t^DU^ 

— 7 • 9ryrf<— # ( Saprolegnia lapponica ) CBS284. 3 8, t^Dl/^ 

— 7 • V ( Saprolegnia litoralis ) CBS535. 67. if^D l/^" 
-y-^-ytf? ( Saprolegnia moniligera ) CBS 5 5 8. 6 7 £J: 

1/^7*- 7 - y.fl/^jriJ- ( Saprolegnia turfosa ) CB S 3 1 3. 8 2^(DMW^ 

[0 0 2 1] 

#lC2f»:#6^T^i7^= 3 r K^O^MTJtfiSv^;!/^ x 1/9 ( Mortierella 
) ( Mortierella ) M«tC«*-*tt£4&##* LV\, *|g^CD 

^;i/-7^ ml/9 ( Mortierella ) M^l'^'f m 1/9 ( Mortierella ) IJRCMt 
Is Xl$. MAll^;^^ 31 1/9 - xn ( Mortierella elongata 

) , ^Jb^f-J X 1/ 9 • X3f £/#*7 ( Mortierella exigua ) , ^l/ir-f 31 1/9 • 7 
^^'n7>f7 ( Mortierella hygrophila ) % ^fl/TrJ m 1/9 • 7/\z\^i" ( Mortie 
rella alpina ) , ^ ;i/-5=- 31 1/ 9 • rtjVif :X/K9 ( Mortierella parvispora ) , 
i E;i/:r-f 1/9 • /<;i/£/-v 1371 ( Mortierella beljakovae ) . ^Jl/^rJ • 
^n/t/l/b?"*- ( Mortierella globalpina ) , ^^f-f • Xtfjtfv ( Mortie 

rella epigama ) „ ^E^l/^-f m 1^9 • 9 ( Mortierella kuhlmanii ) , 

=E)V9- x 1/9 • 7^nft ( Mortierella acrotona ) , tAr^f- -4 x 1/ 9 • if>f 
( Mortierella zychae ) % =£)1>t-4 x 1/9 • U 2/-Y ( Mortierella rish 
ikesha ) , ^fy^r 4 • ^J^S/V ( Mortierella minutissima ) „ ^JV^f- 

4 • A>f XX U ( Mortierella bainieri ) „ ^Jlz-f'-f 31 1/9 ♦ i/zi^y 

U ( Mortierella schmuckeri ) ^£iH:f -5 3 t tf'Vg, 
[0 0 2 2] 

fit&tftlZlt^JVrJ 31 1/9 • ma ( Mortierella elongata ) IF085 

7 0, ^E^-r-W X 1/9 • 3L*r%/97 ( Mortierella exigua ) IF08571. *E 
Jl/f'f Xl/7 • 7-{ ^'D7-f 7 ( Mortierella hygrophila ) IF0594 1, =E 
;i/f^il/7 • 7 )l> M-f- ( Mortierella alpina ) IF08 5 68, ATCC16 



ffiSE#¥ 1 1-3073431 



# ^ 1 0 — 2 4 3 5 



2 6 6, ATCC3 2 2 2 1, ATCC4 2 4 3 0, CBS219. 35, CB 
S224. 37, CBS250. 53, CBS343. 66. CBS527. 7 
2, CBS529. 72, CBS608. 70, CBS754. 6 8f©itl: 

[0 0 2 3] 

ztikammt^-rti^ izWL-tiioMm&Am&mftffi (ifo , &xfxm 

7 *V$jy • %4rf • fi)\>=f-^~ • 3l/^3> (American Type Culture Coll 
ection, ATCC) TSiXf-^ Centrralbureau voor Schimmel cultures (CBS) 

Lfel^^f^xV^ • xn SAMO 2 1 9 («XWB»»8 7 0 3^ 

) (ttX«F3fe*«l 2 3 9^) Zfem-tZZ.il 
[0 024] 

^r^mmK^^x^mmmzm-tu^h ltd _tiB©»^ft©ap*«cic 

K&-fJtffi©1R£& (SF£80 . Jf^UOi^/I/^-f ( Mortierella ) £ 

t;i/f^Xl/7 ( Mortierella ) WMl^M^ £>ffii£.%3 (0£8O ©SSJMfcXttaB 

Six.**, EP13, H£Mt&;sv*T#*bfci:£JC, ^©»£**#g£"r**fcifc 
[0 0 2 5] 

;i/lf^-S AM 2 0 8 6 (fliif^6 0 3 2f, F E RM BP- 6 0 3 2) 
^, A^lftlc^*^- t-'J; l/>tt©^jgtt«:i|fiD3-fr*fc«>Jc38«LfcA 5 
*&^ft«tt#fc$cLfc3Wi*fc ltW>fiU5 • Y J]yi^i~ SAM 18 6 0 
(MM^3 5 8 9f, FERM BP- 3 5 8 9) 2> Z. £ & 
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[0 0 2 6] 

* Wfe "T * Z. £ Z> . 

[0 0 2 7] 

>f 3^'<>^x>Bft©fi|^*« 1 «T©^ $£e*H£TkTV*S 0©B3r, 
X3c b T V ^ § t n X. S . 
[0 0 2 8] 

4tM«t y *©v^s^ t=.t.7i.\Z2 oti y*>®^fi& , T?i«Lfcigs©E#i* 

©8, li, 14, 1 7 -x-f aif-r h^x>^©£BIM^lc£&£#J-£T*¥!l£ 
, ii, 14, i 7 -zL^n-y-^-h^^ymcDm&Z i £.lx. &JM*ffiJ£tT 

©B§\ Sft^iTl, 0©B£. fStt^Lt^Shfi^. 
[0 0 2 9] 

> T^*F>m&mmzm?&m&w*^mMmvTmbftz>. co 3^mmtm 



mti#¥- 11-307343 1 



*|f :qz 1 0 — 24 3 5 



[0 0 3 0] 

&*&3£Hift#K: <fc y *t 5 d i: #T*£ £ 0 
[0 0 3 1] 

s ) , N-^^;i/-N — — h n — n - -hny^7-y> (ntg) m<D7)\s*c 

*fettffl-r*tt^*tt, £ltrffi# T?%Jlv*U fl&^Tffc&v^ 

[0 0 3 2] 

WtIF08 5 6 8^f) P> #S§S* U fc co 3 ^fi^fc^SttA^R »j < 

iTlfe^^f-f • 7M^tSAM2 1 5 3 (FERM P- 1 5 7 6 7 

[0 0 3 3] 
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10 — 24358 



[0 0 3 4] 

&WLfcv**£^&fttf#K:*9lgttfcv^ HM_h— ASIC, K3R«tt0. 1—4 0 
U^l<lil~2 5li%, g3UR£0. 0 1-1011%, ^f^b< 
fcfcO. 1~1 Olft%0«Stn©^I* <fc y«F* U<J**I»<Z)^5R» 

iM?:l~5ii%, «J^©S3HaC»l»D*«:0. l~6ii%tbT, ^ii 

[0 0 3 5] 

riT'lMfSSilOTtSlS^iaoT^SAV 2 0-4 
Or, U< }tZ 0 — 3 S«4fSSJ: Vl&\i^m£.tt2 5*C <fc 

»;<£v*ifi&, ^tb<li2 0TCJ:tJME $ *>K&£ L<&2 O'C J: *J<E< 

[0 0 3 6] 



1 1 - 3073431 



1 0 — 24 3 5 



<&2~i o nmnt). 

[0 0 3 7] 

H7£*b**K:#LT5 o~i o 0M%<z>*&flii 

[0 0 3 8] 

i E- r -U / uym<DWmz J: »JSft*Wtc^f -2>r 6**ffi 
fnflg]»ifc£bTlifl|j*.tiy 7 -/bBk r-U^i^>^. ^f-r-'J;^! 

7^*7-^ *;g$flu h^tnnm Bio-r ( r - y / l/>Bfc"£ 

^ h y ^ y *t y F) w& i^^t'ts. 

[0 0 3 9] 

lS©Wnitt^fcf It 0. 0 0 1-1011% ^iU<liO. 5~ 
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Mil bT^bT^J:^,, 
[0 0 4 0] 

[0 0 4 1 ] 

77^F>i^f;i/f i: bT#arr*©*w* bv^ 

[0 0 4 2] 
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Si5~io%, b f 3 # j -;n o~ 5 o%#{c<fc v> MUiz 

T 1 — 2 4 ITO&S-f UV*. 
[0 0 4 3] 

$. b< itm&rr^^-t^^mz^ vat vTmmm^xTfr-frbte&m&mtf 
mbtiz. z.(Dm^mzit. g^-r^r^ k^xi*^*^- r-vj v-y 

[0 0 4 4] 

ussier 2-3 mra) Lfcsu z.<DfiMmfr*>. mmmnmm'mmiz'gmz 

[0 0 4 5] 

^Iz-r-f a: 1/9 • T/l/t:^- ( Mortierella alpina ) IF08 5 6 8S:, Cza 
pek$^i (0. 2%NaN0 3 , 0. 1%K 2 HPO^ 0. 05%Mg 



ffifE#¥- 11-307 



10-24358 

S0 4 • 7H 2 O, 0. 0 5 %KC 1, 0. 0 0 1 %F e S 0 4 • 7 H 2 O. 3 
%i/=L-2U-X. 2%M^ pH 6. 0) 3 0 0 m 1 9 > hMK 

MML. 2Mm, 2 8ri^ibfc„ «tt, ^7>Mi:Tween80 
&2taiJD^.fe«a*5 0ml &JPiLT«k< jgy, 4M©3tf-^-e»ifiUfe. ^© 
S!f£S:2iaifc»;igU Ii^80 0 0x g tl0^RMbfc o CK£><J:e>tC LT 
ft&nfefflfS5 0mM Tris/maleate|IM(pH7. 5 ) T* 

1 xl 0 6 /ml fcfcSJ:3JC!H«U Jfi^a&WiSiL/fe. 
[0 04 6] 

mbtlfrti&^Tgffi.l . OmllC, lOOmM Tri s/maleate HHf 
»«(pH7. 5) 0. 5ml$:inA, NTGM (N-^f ;i/-N'-- hO-N- - 
hoy^7-^5mg/R-ft>*l ml) 5 0 0 ytt 1 £;&n*-T. 2 8iCT'l 
5#fi|>f >=ap^^- M^Tffc^&Jl&ifeLfc.- 10%Na 2 S 2 0 3 %3mlj6D 
X.T, jE/ft^S: 5 5 0 Ox g T*l 0#IBFSM5>U VtiSMo (MI^3g#ife2n£ifS 
&Ii*3m 1 T'SfcitU 5 5 0 0xgTl O^ISim tt!R«»K:«B* 

2 m 1 SilliTNTGfiaStlfelfi? JB»*t Lfc. 
[0 04 7] 

NTGM^itlfcMS?S», 10" 3 ~10" 4 ISt:MU GY*^l/ 
-h (1 0. 5%^«x^X, O. 0 0 5%hUb> (Trit 

on) X -10 0. 1. 5%m^ PH6. 0)izm*GLtZa 2 8tT'^«L 

[0 0 4 8] 

■c 2 h rais* u *^z:i:<^v^ti ootT«$*fc„ m^titc^mm 

#&*l&n*UM£ (16. 5 mm <t> ) {CA*l> lml, fc&M # ^ 

-;b-SSI(10 o /o) 2 m 1 fcfllljit, 5 0 °CT" 3 if^StSI £IC «fc oT 
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t (pH6. 0) 5 L £ 1 0 >#-lCA*U 12 0tT'3 0jj- 
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n-*2§^ (%) ®tft&^t. i o >*-T?©i£«L*fe#T*e 

ggfC 5 6.4 
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^*;i/U-^2%. 5% KH 2 P0 4 0. 3%, MgCl 2 

■ 6 H 2 O0. 0 5%, C a C 1 2 • 2H 2 O 0. 0 5%, N a 2 SO| 0. 1 
%£J:ZJ ? ;A;S?ft£ 0. l%^tf*flS(pH6. 0) 5 L5: 1 0 

• T/btT-7- (Mortierella alpina) I F O 8 5 6 8 ZWim t. LT , SSt 
^M£i£U ^^l/^-T X 1^9 • T;i/tf-t" (Mortierella alpina) o 3 ^£#tfb 
WTSSAM2 2 3 9 SrflJt^Ufeo 
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